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(g) Improved rewinding machine for coreless winding of a log of web material with a surface for 
supporting the log in the process of winding. 



(57) A rewinding machine for the production of 
logs (R) of web material (N) without a core 
comprises: a first winding roller (1) onto which 
the web material is fed ; a second winding roller 
(3) rotating in the same direction as the first 
roller and forming a nip (4) therewith through 
which the web material passes ; means (15 t 17) 
to move the surface of said second winding 
roller (3) toward said first winding roller (1); 
and means to sever said web material at the end 
of the winding thereof to for a log (R). Provision 
is also made for a surface (21, 21 A) supporting 
the log (R2) in the process of formation and 
located upstream of the nip (4) between said 
rollers (1, 3). 



Fig.l 
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BACKGROUND OF THE INVENTION 

The invention refers to a rewinding machine for 
the production of logs of web material which have no 
core for the winding thereon. Neither does the winding 5 
machine have a shaft on which the web is wound. 

More in particular, the invention refers to a re- 
winding machine including: a first winding roller, onto 
which the web material is fed. and a second winding 
roller, rotating in the same direction as the first wind- 10 
ing roller, which form a nip through which the web ma- 
terial passes; means for moving the surfaces of said 
winding rollers close to each other; and means for 
severing said web material at the end of the winding 
of a log and at the beginning of the winding of the next 15 
log. 

The invention further refers to a method for the 
production of rolls or logs of web material wound with- 
out central core. 

A rewinder of the described type is disclosed in 20 
Italian Patent No. 1.201.220. The rewinder construct- 
ed according to that patent has some difficulties on 
the initial stage of the winding. 

The invention refers to a new rewinder and to a 
new method which overcome the drawbacks of these 25 
prior art machines. 

A first object of the present invention is to provide 
a rewinder of the type mentioned above, wherein the 
winding of a log will start in a safe and reliable man- 
ner. 30 

A further object of the present invention is to pro- 
vide a rewinder in which, during the initial stage of the 
formation of a log, when the free leading edge of the 
web material begins to wind up on itself to form the ini- 
tial turns of the log, the log will not tend to move out 35 
of the winding nip between the two rollers. 

Since the winding begins at the leading edge of 
the web material itself, without a stiff tubular core or 
shaft to facilitate the start of the fog winding, there is 
a need to align the log being formed with the axes of 40 
the winder rollers. The present invention provides a 
solution to this problem by enabling the log to imme- 
diately position itself in parallel to the axes of the 
winding rollers. 

45 

SUMMARY OF THE INVENTION 

These and further objects and advantages, 
which will become apparent to those skilled in the art 
by a reading of the following description, are achieved 50 
by providing a surface for supporting the log being 
formed upstream of the nip defined by said winding 
rollers. 

In particular, the support surface may be comb- 
shaped, with a plurality of teeth, the tips of which are 55 
disposed in corresponding annular slots in the sur- 
face of the second winding roller, at least during the 
initial stage of the winding of the log. This arrange- 



ment makes it possible to provide a support surface 
merging without discontinuity into the outercylindrical 
surface of the second winder roller. 

When the free leading edge of the web begins to 
wind up on itself to start the formation of a log (ap- 
proximately at the center line of the nip between the 
winding rollers), said log is caused to rotate between 
the oppositely moving surfaces of the two winding 
rollers. The log also moves towards the upstream side 
of the nip (that at which the web material enters) be- 
cause of the tension (even if of minimum value) of the 
web material being wound. 

The presence of the support surface upstream of 
the nip helps the log to overcome the first difficult ini- 
tial winding phase, which is the most critical one. 
More in particular, the surface upstream of the nip 
helps the log to rotate at the very beginning of its for- 
mation without tearing the web, by ensuring the align- 
ment of the log with the rollers and preventing the log 
from moving out of the nip towards the incoming web. 
During the first winding stage, i.e. when only the first 
inner core of the log has been formed by a very small 
number of turns, said log is not rigid (in other words 
it is quite "sof t" and deformable) and can be deformed 
along its axial extension. Such deformations may 
bring a portion of the log out of alignment with respect 
to the theoretical and correct position thereof. When 
the surface is provided, even if a small portion of the 
log tends to move upstream, because it looses con- 
tact with the second winding roller, the rotation of said 
log on the fixed support surface, forces said de- 
formed part of the log to move downstream towards 
the center line of the nip again. 

The log in the process of formation then passes 
through the nip because of difference in peripheral 
speed between the surfaces of the winding rollers, 
which difference can be constant or variable. During 
the initial stage of the winding, that is when the first 
turns of the log are formed, the speed of the second 
winding roller may be such as to urge the log slightly 
backwards (i.e. upstream) so as to move it onto the 
support surface. This causes the first turns to take a 
position parallel to the axis of the winding rollers. A 
proper difference in peripheral speed between the 
rollers also prevents an undesirably fast advance- 
ment of the log in the initial stage, which would cause 
it to lose its contact with the winding rollers. The con- 
trol and the displacement of the log while being 
wound, through a difference in speed between the 
surfaces of the rollers, requires that the surfaces of 
the rollers have high coefficient of friction for most of 
their length. 

The invention will be better understood by follow- 
ing the description and drawings which show practi- 
cal, not limiting, examples of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

In the drawings, Figs. 1 to 4 show a diagrammatic 
view of the rewinder according to the invention in four 
sequential operating steps. 

Fig. 2A illustrates an enlarged detail of a portion 
of Fig. 2. 

Fig. 5 shows a slightly modified embodiment of 
the rewinder of the invention. 

Fig. 6 shows a detail of the winding region with a 
slightly modified embodiment of the first winder roller. 

The rewinder, only the basic elements thereof re- 
lated to the present Invention being illustrated, com- 
prises a first winding roller (1 ) onto which the web ma- 
terial N (coming e.g. from a well-known perforator) is 
fed. Cooperating with the first winding roller, is a sec- 
ond winding roller (3). The two winding rollers define 
a nip (4) through which the web material N passes. 

A third movable roller (5) cooperates with the two 
winding rollers (1) and (3). As shown in the drawings, 
the roller (5) is carried by an arm (7) which oscillates 
around an axis A and which is connected, through ele- 
ment (9) and an arm (1 0), to an actuator (11). The ac- 
tuator (11 ) controls the movement of the third roller (5) 
around the axis A, in the direction of arrow (f5), to al- 
low and control the increasing diameter of the log in 
the process of formation. 

The second winding roller (3) is carried by an arm 
(13) oscillating according to arrow (f3) around an axis 
B. The oscillation motion is operated by an actuator 
(15) which transmits the motion through an element 
(17) (for example, a pneumatic piston). 

Although there is shown the movement of wind- 
ing roller (3) toward winding roller (1), it is also possi- 
ble that winding roller (3) does not oscillate and that 35 
winding roller (1) is caused to move toward winding 
roller (3). 

Also shown in Fig. 1 is a perforator, schematically 
indicated by (6), which creates uniformly spaced lines 
of perforations on the web material (along which the 40 
web may be separated) all as well-known in the art. 

Fig. 1 shows a log (R1) in the final winding step. 
The log is kept within the winding space defined by 
the three rollers (1), (3), (5) rotating in the directions 
indicated by the arrows. When the log (R1 ) is complet- 45 
ed. it is unloaded towards the surface (19) by varying 
the speed of rotation of one or both the rollers (3) and 
(5). For example, the roller (5) may be accelerated, 
thereby causing a rolling of the log (R1) onto the sur- 
face of roller (3). so 

To allow the unloading of the formed log R1 and 
thus start the winding of a new log, it is necessary to 
sever the web material N at a preset moment. In the 
embodiment of Figs. 1 to 4, both the tearing of the web 
material N and the beginning of the winding of the new 55 
log are obtained by the roller (3) moving close to roller 
(1). Fig.2 shows the moment at which the roller (3) is 
close enough to roller (1) to pinch the web material N 



between the rollers (1) and (3). 

Fig. 2A shows an enlarged detail of the contact 
region showing how the two rollers (1) and (3) act on 
web material N to form a loop S. Since the peripheral 
5 movement of the two rollers (1 ) and (3) are in opposite 
directions, the pinching of the web material has the 
effect, on one hand, of stopping the advancement of 
the web thereby causing it to rupture across the web 
between the loop (S) and the just-completed log R1, 
w while simultaneously initiating the winding of the new 
log due to the curling up of the free leading edge thus 
generated. Fig. 3 shows the step of the initiation of the 
winding of a new log R2, while the completed log R1 
rolls towards the surface (19) owing to the difference 
15 between the surface speeds of rollers (5) and (3). 

The web material usually processed in machines 
of the type to which the present invention may be ap- 
plied, is commonly made up of one or more very thin 
sheets of paper for the production of rolls of toilet pa- 
20 per, all-purpose wipers, such as kitchen towels, and 
similar articles. This materiaf is very light and is fed 
at very high speeds ranging from 400 to 800 meters 
per minute. The feeding from perforator to winding 
roller takes place at constant speed, and when torn, 
25 by the effect of the rotation of the rollers, the web ma- 
terial tends to wind up on itself. However, the first 
turns of wound material, having no support (neither a 
cardboard core, nor a shaft or mandrel) to support 
and give them a straight cylindrical shape, require an 
30 accurate control to prevent them from becoming de- 
formed and from being ejected prematurely from the 
nip between the rollers (in one direction or the other) 
thus causing the blockage (or jamming and stopping) 
of the machine. 

The present invention facilitates a proper start of 
the winding of web material on itself by providing a 
support surface (21) attached to the arm (13) and co- 
operating with the winding roller (3). The support sur- 
face (21) is a comb-like structure with a plurality of 
teeth (21 A) (Figs. 2Aand 6) which extend into corre- 
sponding annular slots 23 formed on the cylindrical 
surface of roller (3). In this way, a substantially con- 
tinuous surface is defined which is formed partly by 
the support surface (21) and its relevant teeth (21 A), 
and partly by the cylindrical surface of roller (3). 

When the rollers (1) and (3) are moved close to 
each other and the free edge of the web material N 
begins to wind up on itself, if the first turns forming 
the core portion of the log are not parallel to the axes 
C and D of rollers (1) and (3), the most retracted por- 
tion of the log being formed will come in contact with 
the non-rotating support surface (21), (21A). This 
causes a thrust effect which forces the log in progress 
to straighten out with its axis parallel to the axes C 
and D. 

The presence of the support surface (21) makes 
it possible to prevent misalignment of the log during 
the very first winding step (that is, when only a few 
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turns are formed by the curling of the free edge) and 
thus prevent the log from being pulled backwardly 
from the nip (4) by even a minimal tension in the paper 
web. 

To ensure a better alignment of the log being 5 
formed with respect to the axes of the winding rollers, 
and prevent, at the same time, the log from prema- 
turely leaving the nip (4) toward the roller (5), the sec- 
ond winding roller (3) may be provided, temporarily, 
with a peripheral speed slightly higher than that of roll- 10 
er (1 ). This difference in initial speed will tend to move 
the log towards the support surface (21 ). Because the 
support surface (21) is unmovable, the log will tend 
to remain near the teeth (21 A) (where they are within 
the annular slots (23) of roller (3) ), thereby causing 15 
the log to take up a position parallel to the axes C, D. 

After the winding of a log is properly started, and 
once the log begins to acquire a significant size, it can 
be moved through the nip (4) towards the winding re- 
gion between the rollers (1), (3) and (5). This is ob- 20 
tained by a difference in speed between the roller (3) 
(rotating with a slightly lower peripheral speed) and 
the roller (1). The speed of movement of the log 
through the nip (4) depends on the magnitude of such 
difference in peripheral speed, and is accompanied 25 
by a progressive moving away of the rollers (1) and 
(3) from each other. Such separating movement, 
which begins from the formation of the first turns of 
the leading edge of the web, may be achieved by 
means of the actuator (15) or even by resilient yield- 30 
ing of the element (17). The magnitude and the law 
of motion of said separating movement depend on the 
speed of transit of the log through the nip and, there- 
fore, on the difference between the peripheral speeds 
of rollers (1) and (3). 35 

Provision may be made for varying the speed of 
rotation of the lower winding roller (3) during the tran- 
sit of the log through the nip (4), according to a rela- 
tion between the peripheral speed of the roller (3) and 
the diameter of the log and, thus, the instantaneous 40 
or temporary nip width. 

A central control unit (2) of the machine provides 
for delivering the acceleration and deceleration oper- 
ating data to the motors (not shown) which drive and 
control the speeds of the third roller (5) and the sec- 45 
ond roller (3). The control unit (2) may also provide for 
controlling the movement of rollers (1) and (3) toward 
or away from each other, and of roller (5) with respect 
to rollers (1), (3). It can also synchronize the perfora- 
tor (6) with the other machine members, in order to 50 
have a perforation line properly positioned during 
severing of the web material. The control unit (2) is 
shown only in Fig. 1 and is omitted in the remaining 
figures for sake of clarity. 

The difference in peripheral speed of rollers (1) 55 
and (3) may be either constant or variable. In the latter 
case, a greater difference in speed may be preset cre- 
ating a faster transit of the log through the nip (4). 



Moreover, the possibility of varying the speed of the 
roller (3) allows the winding to be started at a speed 
slightly greater than that of roller (1) (for the above- 
described purpose), and then to be continued by de- 
celerating the roller (3), causing the log to move 
through the nip (4). 

Figs. 3 and 4 show two successive moments of 
the transfer step of log R2 to the winding space while 
the previously formed log R1 is unloaded. In a simpli- 
fied solution for the machine operation, provision is 
made for the roller (5) to. operate at a constant speed, 
equal to that of roller (1). In this case, it is the decel- 
eration of roller (3) which causes the rolling of the 
completed log R1 towards the unloading chute (19). 
To prevent the completed log R1 from rotating for a 
too-long time between the rollers (1 ), (3) and (5), after 
the web has been severed for the beginning of a new 
log R2, it is preferred to begin the deceleration of the 
lower roller (3) before the surfaces of rollers (1) and 
(3) are pressed one against the other. The control of 
the log alignment (at this stage the log being formed 
by just the first few turns of web material) is provided, 
in this case, by the combined action of the support 
surface (21) and the proper coefficient of friction of 
the surfaces of the rollers (1) and (3) preventing the 
small roll from slipping thereon. 

Fig. 5 shows a modified embodiment wherein the 
web material N is severed by a cutting or tearing sys- 
tem located upstream of the nip (4). Like numbers in- 
dicate corresponding parts of the embodiment of 
Figs. 1 to 4. 

In this case, the moving of rollers (1 ) and (3) close 
to each other provides merely for starting the winding 
up of the leading edge on itself, while the cutting of 
the web is obtained by a cutting member (25) mount- 
ed on a cutting cylinder (27) rotating in synchronism 
with the roller (1). The cutting member cooperates 
with a channel (29) formed in the surface of roller (1 ). 
Near the channel (29) is a row of suction holes (31) 
which retain the leading edge after the cut, and carry 
it towards the nip (the region of maximum mutual ap- 
proach of rollers (1) and (3)) where the winding be- 
gins. The cutting member (25) may be movably 
mounted on the cylinder (27), or the cylinder (27) may 
be supported on a movable axis to move it close to 
roller (1). The winding operation of this modified em- 
bodiment is similar to what has been described with 
reference to Figs. 1 to 4, especially regarding the 
function of the support surface (21). 

Fig. 6 shows a detail of the region in which the 
winding of the log begins. In this figure, the roller (1) 
has been slightly modified and is provided with a sec- 
tor (33) which is radially movable in, and extends 
lengthwise substantially over the whole length of, roll- 
er (1). The sector (33) is normally housed within a re- 
cess so that its external surface is perfectly aligned 
with the cylindrical surface of the roller (1). When the 
web material must be severed to begin the winding of 
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a new log, the roller (3) may be brought close to roller 
(1) without coming In contact therewith, but remaining 
at a predetermined minimum distance therefrom. The 
web material is in this case pinched between the roller 
(3) and the outer surface of sector (33), the external 5 
surface of the latter being allowed at that instant and 
for that purpose, to extend a few tenths of a millimeter 
beyond the surface of roller (1). The mechanism for 
the extension of sector (33) may be similar to that de- 
scribed in Italian Patent No. 1 .21 3.822, the content of 10 
which is incorporated by reference in the present de- 
scription. In the prior patent, a device for the move- 
ment of a cutting blade is described, which may be 
utilized also for the movement of sector (33). Of 
course, other devices for the movement of sector (33) 15 
can be utilized. 

Alternatively, the sector (33) could be mounted 
on the roller (3) instead of on roller (1). 

To facilitate the severance of the web material be- 
tween the nip (where the rollers (1) and (3) move 20 
close to each other), and the completed log R1 , the 
movable sector (33) (when it is installed on the roller 
(1) ) is divided into two portions (33A) and (33B) hav- 
ing different characteristics. The portion (33A) may 
be smooth or at least have a very low coefficient of 25 
friction, such as a surface of polished steel. 

With this arrangement, by suitably synchronizing 
the movements of roller (3) and sector (33) with the 
position of the perforation lines created by the perfor- 
ator (6) on the web material N, it is possible (when the 30 
roller (3) and sector (33) come in contact with each 
other) to have a line of perforations located on the 
surface (33A) (or just downstream thereof) at the very 
instant when the web material is pinched between 
roller (3) and sector (33). Because the web is more 35 
tightly pinched between roller (3) and surface (33B) 
than between roller (3) and surface (33A), backward 
slippage of the web material takes place on the sur- 
face (33A), and a consequent tearing thereof along 
the perforation line. 40 

The portion (33B), with high coefficient of friction 
coming along immediately after the tearing, facilitates 
the beginning of the winding and the control of the ro- 
tation of the first turns of the web during the initial for- 
mation of the log. 45 

The arrangement set forth above may be adopted 
also in the embodiments of Figs. 1 to 4, by making a 
narrow, axially longitudinal strip of the surface of roll- 
er (1) with lower coefficient of friction than the rest of 
the surface of roller (1), and/or through a suitable sur- 50 
face treatment. The presence of a low friction surface 
makes the tearing easier even when the web does not 
have lines of perforation. 

When the surfaces of the winding rollers come in 
contact with each other to cause the severance of the 55 
web material and the beginning of the winding, the 
web material may have a tendency to become "slack" 
or loose upstream of the nip. Suitable means may, 



therefore, be provided to prevent this drop of tension 
from spreading further upstream in the web material. 
A means suited to this purpose may consist of a small 
roller, either of motor-driven or idle type, put in contact 
with the web material in the region where it is carried 
around the roller (1). Such a small roller is shown with 
dotted lines in Fig. 1 and designated by numeral 
(101). The roller (101) pinches the web against roller 
(1) and thus prevents the web material N from becom- 
ing loose upstream of roller (101). 

Further means may be provided to prevent the 
loosening, such as a plurality of suction holes (103) 
(see Fig. 6) in the cylindrical wall of roller (1), which 
cause the web material to adhere to the surface of 
said roller (1). It will be understood that the two solu- 
tions are interchangeable or combinable and may be 
adopted as an alternative to, or in combination with all 
the embodiments illustrated in the attached figures. 
When using the suction system, the vacuum inside 
the holes (103) may be appropriately timed in a man- 
ner known in the art. 

To avoid excessive impact or compressive loads 
between the rollers (1) and (3) when they pinch the 
web therebetween, and in order to facilitate the begin- 
ning of the winding, at least one of said surfaces may 
be made from yielding material, such as rubber, as il- 
lustrated in Fig. 1 for the roller (1). The yielding por- 
tion may also be limited to a single longitudinal strip 
of surface where the contact takes place with roller 
(3). Alternatively, the yielding surface may be the 
slotted surface of roller (3). 

It is understood that the drawing shows an exem- 
plification given only as a practical demonstration of 
the invention, as this may vary in the forms and dis- 
positions without, nevertheless, coming out from the 
scope of the idea on which the same invention is 
based. The possible presence of reference numbers 
in the appended claims has the purpose of facilitating 
the reading of the claims, reference being made to the 
description and the drawing, and does not limit the 
scope of the protection represented by the claims. 



Claims 

1. A rewinding machine for the production of logs 
(R) of web material without winding core or wind- 
ing mandrel including: 

- a first winding roller (1) onto which the web 
material is fed from an upstream to a down- 
stream direction; 

- a second winding roller (3), rotating in the 
same direction as the first winding roller 
and forming a nip (4) therebetween through 
which the web material (N) to be wound 
passes in an upstream to downstream di- 
rection; 

- means (15, 17) to move the surfaces of said 
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winding rollers close to one another; 
- and means to sever said web material at the 

end of the winding of a log (R1), 
characterized in that said rewinding machine in- 
cludes a support surface (21, 21 A) located up- 
stream of the nip (4) between said rollers (1,3) 
which surface supports the log (R2) at the begin- 
ning of the winding thereof. 

2. A rewinding machine according to Claim 1 , char- 
acterized in that said support surface (21, 21 A) is 
comb-shaped and includes a plurality of teeth 
(21A) which cooperate with respective annular 
slots (23) on the surface of said secondwinding 
roller (3), the tips of said teeth being disposed in 
said annular slots at least during the initial stage 
of the winding of the log, with a portion of said 
support surface projecting upstream from said 
annular slots (23). 

3. A rewinding machine according to Claim 1 or 2, 
characterized in that said second winding roller 
includes a supporting means (13) and said sup- 
port surface (21, 21 A) is fixed to said supporting 
means (13). 

4. A rewinding machine according to one or more of 
the preceding Claims, characterized in that it in- 
cludes means (2) for controlling the speed of said 
second winding roller (3) relative to the first wind- 
ing roller (1) whereby to maintain the peripheral 
speed of the second winding roller (3) slower than 
the peripheral speed of the first winding roller (1), 
at least during an initial winding step for the for- 
mation of a log. 

5. A rewinding machine according to Claim 4, char- 
acterized in that the difference in the peripheral 
speed between said first (1) and said second (3) 
winding rollers is varied in such a way as to cause 
first a movement of the log upstream from said 
nip towards said support surface and a subse- 
quent movement downstream of the log through 
the nip (4). 

6. A rewinding machine according to Claim 4. char- 
acterized in that the difference in the peripheral 
speed between said winding rollers (1) and (3) is 
constant. 

7. A rewinding machine according to Claim 4, char- 
acterized in that the peripheral speed of the sec- 
ond winding roller (3) is decreased to cause the 
log to pass downstream through the nip, and sub- 
sequently increased whereby the peripheral 
speeds of the two winding rollers are approxi- 
mately equal. 



8. A rewinding machine according to one or more of 
the preceding Claims, characterized in that it in- 
cludes means (25, 27, 29) for severing the web 
material (N) upstream of said nip, and retention 
5 means (31) on said winding roller (1) for retaining 

at least the leading edge of the web material up- 
stream of the cut and transferring said leading 
edge into said nip (4). 

w 9. A rewinding machine according to one or more of 
the preceding Claims, characterized in that it in- 
cludes a third movable winding roller (5) for con- 
trolling the diameter of the log in the process of 
formation. 

15 

10. A method of winding a web material (N) to form 
coreless logs, including the steps of: 

a) providing a first winding roller which carries 
the web material (N); 
20 b) providing a second winding roller, defining 

a nip with the first winding roller through which 
the web material is fed, said winding rollers ro- 
tating in the same direction; 

c) moving said web from an upstream to a 
25 downstream location through said nip; 

d) forming a coreless log of said web material; 

e) severing the web material at the end of the 
winding of a log thereby generating a leading 
edge of said web for the winding of a subse- 

30 quent log; 

f) moving the winding rollers close to each 
other to grip the web material, near its edge, 
therebetween, causing the latter to curl upon 
itself and thus starting the winding of a new 

35 log of said web material; 

characterized by retaining the log during 
formation, at least during the initial winding, by 
supporting said log on a support surface located 
upstream of said nip. 

40 

11. A method according to Claim 10, characterized 
by controlling the speed of at least one of said 
first and second winding rollers so that the sec- 
ond winding roller will rotate at a peripheral speed 

45 temporarily higher than the peripheral speed of 

the first winding roller during the initial winding 
stage of the web material, the difference in the 
peripheral speed being such as to initially move 
the log in the process of formation upstream to- 

50 wards said support surface. 

1 2. A method according to Claim 1 0 or 1 1 , character- 
ized by severing the web material upstream of the 
nip defined by the winding rollers. 



55 



1 3. A method according to Claim 1 0 or 1 1 , character- 
ized by severing the web material by pinching it 
between the surfaces of the winding rollers. 
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1 4. A method according to one or more of the preced- 
ing Claims 10 to 13, characterized by: 

a) providing a third winding roller downstream 
of the first and second winding rollers, said 
third roller being movable as the log in the 5 
process of formation grows in diameter; 

b) holding the log in the process of formation 
initially in contact with only the first and sec- 
ond winding rollers by carrying out a first step 

of the winding cycle between said two rollers, 10 
subsequently gradually moving the said first 
and second rollers away from each other as 
the log increases in diameter, 

c) transferring the log in the process of forma- 
tion from the nip to a winding space defined 15 
by the first, second and third winding rollers, 

and then completing the winding. 

15. A method according to Claim 14, characterized in 

that the first and the second winding rollers are 20 
gradually moved away from each other by provid- 
ing a servomechanism—controlled movement or 
by providing a yielding force caused by the in- 
crease in log diameter. 

25 

16. A method according to Claim 14 or 15, character- 
ized by changing the difference between the per- 
ipheral speeds of the first and second winding 
rollers during the first stage of the winding of the 

log between the two rollers as the distance be- 30 
tween the axes of said two rollers changes. 

17. A method according to Claim 14, 15 or 16, char- 
acterized by unloading the completed log by de- 
celerating the second winding roller and causing 35 
the deceleration to begin prior to pinching the 

web between the first and the second winding 
rollers. 

18. A method according to one or more of Claim 10 40 
to 17, characterized in bringing the approach be- 
tween the surfaces of the first and second wind- 
ing rollers, at least partially, by a movement in a 
substantially radial direction of a section of the 
surface of one of said winding rollers. 45 

19. A method according to one or more of Claims 10 
to 18, characterized by carrying out transverse 
lines of perforations substantially equally spaced 
apart on said web material. 50 

20. A method according to Claim 19, characterized in 
that during pinching of the web material between 
said winding rollers, a line of perforations is 
placed immediately downstream of the pinching 55 
point between said first and second winding roll- 
ers with respect to the direction of advancement 

of the web material. 
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Fig. 4 
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Fig. 6 
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<Q) Improved rewinding machine for corniest winding of a leg of 
supporting the log In the process of winding. 

@ A rewinding machine for the production of 
logs (R) of web material (N) wthout a core 
comprises : a first winding roller (1) onto which 
the web material is fed ; a second winding roller 
(3) rotating in the same direction as the first 
rofler and forming a nip (4) therewith through 
which the web material passes ; means {15, 17) 
to move the surface of said second winding 
roller (3) toward said first winding roller (1); 
and means to sever said web material at the end 
of the winding thereof to for a log (R). Provision 
is also made far a surface (21, 21A) supporttog 
the log (R2) In the process of formation and 
located upstream of the nip (4) between said 
rollers (1, 3). 
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